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Ï5ÐzÑ¨Ò�Ó�Ô�ÕªÔ6ÓYÖØ×zÒ�Ô�ÙÚÔ+Ô�Ò�Ò�Û@Ü/ÝÚÔ6Ó�Ñ3Þàß©ÝáÓ�Ð~Ó�Ð�Ñ�â4ãpä~ÏFÑ3Ü�Ðz×�Û�ÙÚÛ�å�æ~ç+Ñ/è�Ñ3ÙáÛ�é�êàÑ3×ëÓYì¨Ñ3×ëÓ�Ñ/í�Ý Ò/îFï©ðz×�Ñ�ñYæ%Ò�Ó�í�òÛ�ê
ó Ñ3×�å�ÝÚ×zÑ/Ñ/í�ô�õ$ö}ðz×z×�Ô6í¨÷�Ùáå�Ñ/í�Ñ3Þ ó Ò�Ü/ÝÚÑ3×ëÓ�ÝÚÒ�Ó�ô�õzø1ð�ùdÛ�êàÝáí5ö+í�Ô�Þ�ÝÚ×zÔ6í�Ò�ú%æ ó£û Ð[ü(ç~üzÒ�Ó�ðzÞ�Ñ3×kÓ�ô�õzïàòðzÞ�Ýáå�Ñ/í�ý©Ô�Ô�Ò ó Ò�Ü/Ý�þ
Ñ3×kÓ�ÝÚÒ�Ó�ô�õ2ÿëÔ�×��§ü2ÿ�Û�ÐzÔ�×zÒ�Ò�Û�× ó Ò�Ü/ÝáÑ3×kÓ�ÝÚÒ�Ó�ô�õ��pÔ6í�Ù�þ��� ú�Ñ~ÿ�Û�ÐzÔ�×zÒ�Ò�Û�× ó Ñ3×�å�ÝÚ×�Ñ/Ñ/í�ô�õ2ø1Ô6í�Ò û Ñ/Ó�Ó�Ñ/í�Ò�Ò�Û�× ó Ñ3×�å�ÝÚ×zÑ/Ñ/í�ô�õ
ý+Ô�×zÒ�þ�ö+Ñ/Û�í�å ä@Ü�ÐzÑ/í�×�Ñ3Ü�ú ó Ò�Ü/ÝÚÑ3×ëÓ�ÝÚÒ�Ó�ô¨Ô�×zÞ ñYÛ�í�æ@Ò+ä%Ó�Û%Ñ/ß ó£û Ðmü(çaü$Ò�Ó�ðzÞ�Ñ3×kÓ�ô�ü
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Ï5ÐzÑ5Þ�Ñ/è�Ñ3ÙáÛ�é�êHÑ3×kÓ7Û��dÔp×�Ñ/ß ä%þ1Ô�×zÞ��©þ�ù�Ô�×zÞ���Ñ/Ñ3ÞàÝÚÒ!Û�×zå�Û�ÝÚ×�å�ü,â4Ó7Ü-Û�×�Ò�ÝÚÒ�Ó�Ò!Û��dÓ4ß�Û���Ñ/Ñ3Þàí�Ñ���Ñ3Ü-Ó�Û�í�Ò�ð�Ò�Ñ3Þ

��Û�í�ù2Û�Ó�ÐDä%þ�Ô�×zÞªÓ�Ð�Ñ��eþ�ù$Ô�×zÞ[ü � êHÛ�í�ÑpÞ�Ñ/Ó�Ô�ÝÚÙÚÑ3Þ�ÞzÑ3Ò�Ü-í�ÝáézÓ�ÝÚÛ�×ÍÛ���Ó�Ð�Ñ���Ñ/Ñ3Þ ÐzÔ�Ò�ùdÑ/Ñ3×�í�Ñ/édÛ�í�Ó�Ñ3ÞªÑ3Ô6í�ÙÚÝÚÑ/í�������õ
������ü,Ï�ßYÛ}Þ�ðzÔ�Ù�þ�ù�Ô�×zÞaÜ-Û�í�í�ð�å�Ô6Ó�Ñ3ÞHÐzÛ�í�×zÒ�ÐzÔ3è�Ñ�ùdÑ/Ñ3×<êàÔ�×%ð ��Ô�Ü-Ó�ðzí�Ñ3Þ[ü,Ï5Ð�Ñ"!$í�Ò�Ó�è�Ñ/í�Ò�ÝáÛ�×~Ó�ð�í�×zÑ3Þ�Û�ð�Ó,Ó�ÛØÐzÔ
è�Ñ
Ô���í�Ñ$#%ð�Ñ3×zÜ-æ�ù�Ô�×zÞªßeÐzÝ Ü�Ðªß¨Ô�Òe×�Û�ÓeÜ-Ñ3×kÓ�Ñ/í�Ñ3Þ Ü-Û�í�í�Ñ3Ü-Ó�Ùáæ�ü � Ò�Ñ3Ü-Û�×�Þ[õzí�Ñ3Ò�Ü/Ô�ÙÚÑ3Þ è�Ñ/í�Ò�ÝáÛ�×MßYÔ�Ò©êHÑ3Ô�Ò�ð�í�Ñ3ÞDÔ�×zÞ
Ò�Ð�Û�ß�Ñ3Þ Ô<å�Û%Û@Þ Ô�×ëÓ�Ñ3×z×�ÔHÞzÝÚÔ6å�í�Ô�ê%��Û�í�ù2Û�Ó�Ð�ù�Ô�×�ÞzÒ/ü!Ï5Ð�ÑØÜ-Û�Ô�&�ÝÚÔ�ÙdßYÔ
è�Ñ/å�ðzÝÚÞ�ÑØÓ�í�Ô�×zÒ'��Û�í�êHÑ/í ó ì5Ö)( � Ï+ôYÝÚÒ
Ó�Ð�Ñ�Ü-Û�êàé2Û�×zÑ3×ëÓ©ßeÐzÝÚÜ�ÐMêàÔ6ú�Ñ3Ò+ÝáÓ5édÛ�Ò�Ò�Ýáù$ÙáÑ}Ó�ÛÍÐzÔ
è�ÑaÔ�Ü/Ü-Ñ3Ò�Ò+Ó�ÛàÓ�Ð�Ñ*�eþ�ù$Ô�×zÞMédÛ�í�Ó�Ò ó ï©Ýáå�ÐkÓeý©Ô�×�Þ¾ì¨Ýáí�Ü/ðzÙÚÔ6í
û Û�ÙÚÔ6í�Ý,+3Ô6Ó�ÝÚÛ�×·Ô�×zÞ·ømÑ-��ÓØý©Ô�×zÞ ì�Ýáí�Ü/ðzÙÚÔ6í û Û�ÙÚÔ6í�Ý,+3Ô6Ó�ÝÚÛ�×$ô©Ó�ÐzÔ6ÓpÔ6í�ÑàÝÚ×�Ò�ÝÚÞ�ÑaÓ�Ð�ÑHÜ-Û�Ô�&@ÝÚÔ�ÙYäkþ�ù�Ô�×zÞ¾ß¨Ô3è�Ñ/å�ðzÝÚÞzÑ�õ
ùdÑ-�sÛ�í�Ñ�Ó�í�Ô�×zÒ'��Û�í�êàÝÚ×�å¾Ó�Ð�Ñ äkþ�ù$Ô�×zÞÃÜ-Û�Ô�&@ÝÚÔ�Ù¨ß¨Ô3è�Ñ/å�ð�ÝÚÞ�ÑDÝÚ×kÓ�Û Ó�Ð�Ñ äkþ�ù�Ô�×�Þ Ò�Ñ/ézÓ�ðzê`édÛ�ÙÚÔ6í�Ý,+/Ñ/í<ÝÚ× Ü/Ýáí�Ü/ðzÙÚÔ6í
ß¨Ô3è�Ñ/å�ðzÝÚÞzÑ ó Ò�Ñ/Ñ/.,Ýáå�ð�í�Ñ0��ô�ü � ÙÚÒ�Û Ó�Ð�Ñ�ézí�Û�Ó�Û�Ó'æ%édÑ ìeÖ1( � ÏNßYÔ�Ò*�sÛ�ð�×zÞ Ó�Û ÐzÔ
è�ÑÍÓ�Ð�ÑªÜ-Ñ3×kÓ�Ñ/í2��í�Ñ$#%ð�Ñ3×zÜ-æ
Ò�ÙÚÝÚå�ÐëÓ�Ùáæ Û6Õ Ó�Ð�ÑàÞ�Ñ3Ò�Ýáí�Ñ3Þ è�Ô�ÙÚðzÑàÔ�×zÞ¤ÝáÓpÝÚÒ�×�Û
ßXùdÑ3ÝÚ×zå í�Ñ3Þ�Ñ3Ò�Ýáå�×zÑ3Þ[üÍä@ÝÚê~ðzÙÚÔ6Ó�ÝáÛ�×�Ò+Ò�Ð�Û
ßXÓ�Ð�Ô6Ó�Ô í�Ñ3Þzð�Ü-Ó�ÝáÛ�×
ÝÚ×MÙÚÑ3×�å�Ó�ÐMÛ��7Ò�Û�êàÑ�é�Ô6í�Ó�ÒeÛ��!Ó�Ð�Ñ~ì5Ö)( � ÏZßeÝ ÙÚÙ[ÙáÛ
ßYÑ/í+Ó�Ð�ÑaÜ-Ñ3×kÓ�Ñ/í3��í�Ñ$#%ð�Ñ3×zÜ-æ�ü�Ï5Ð�ÑaÔ�êHÛ�ðz×kÓeÛ��!í�Ñ3Þzð�Ü-Ó�ÝáÛ�×
ÐzÔ�Ò©×�Û�Óeæ�Ñ/Ó+ùdÑ/Ñ3×MÞ�Ñ3Ü/ÝÚÞ�Ñ3Þmü � ×��©þ�ù�Ô�×zÞMé2Û�Ù Ô6í�Ý,+/Ñ/í5Û��7Ò�Ñ/é�Ó�ðzê>Ó4ækédÑaÐ�Ô�Ò5ùdÑ/Ñ3×Mù�ð�ÝÚÙáÓ ó Ò�Ñ/Ñ*.,Ýáå�ðzí�Ñ�4kôeÔ�×zÞ
êHÑ3Ô�Ò�ðzí�Ñ3êHÑ3×kÓ�Ò�Ò�Ð�Û
ß Ó�Ð�Ô6Ó5ÝáÓ�ßYÛ�í�ú@Ò¨Ó�Ð�Û�ð�å�Ð êHÛ�í�Ñ}êàÑ3Ô�Ò�ð�í�Ñ3êHÑ3×kÓ�Ò�Ô6í�Ñp×�Ñ/Ñ3ÞzÑ3ÞÍùdÑ-��Û�í�ÑØÝáÓ¨Ü/Ô�× ùdÑ+Þ�Ñ3Ü/Ý Þ�Ñ3Þ
Ý,��ÝáÓ��£ðzÙÚÙÚæ êHÑ/Ñ/Ó�Ò~Ó�Ð�ÑiÒ�é2Ñ3Ü/Ý,!$Ü/Ô6Ó�ÝáÛ�×zÒ/ü Ï5ÐzÑ�äkþ�ù�Ô�×zÞ¤é2Û�Ù Ô6í�Ý,+/Ñ/ípßeÝ ÙÚÙ,ùdÑiÔDÒ�Ü/Ô�ÙÚÑ3Þ è�Ñ/í�Ò�ÝáÛ�×¤Û���Ó�Ð�Ñ5�eþ�ù$Ô�×zÞ
édÛ�ÙÚÔ6í�Ý,+/Ñ/í5Ô�×�ÞMÐzÔ�Ò5×�Û�Ó�æ�Ñ/Ó©ùdÑ/Ñ3× êàÔ�×kð6��Ô�Ü-Ó�ð�í�Ñ3Þ[ü
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?�@BADC>EGFIHDJLKNM>F)O�CQPSRUTWVXEYF8Z�C>F\[Q]\^�]`_DEYEGC>A�P-aYF8O�M>_DEY[6b ?�@cASC>EGFed>JfKNM>Fg]`_�P-h�@cPSR�iNP�jSFkASC>@�O�FlaGEGPS[QmnVX_DEYo�FkE
prqtstu5v K"w'bSxy_$aYFzaGM>Ft{"Tr|QP$[}O~iNP�jSFkASC>@�O�F�it@BaYM�_DC�a�T
� C�a � _DE�a;m�VX_SE�|�_$aYM�EG@BADM�aLPS[QO3RBF\V,a�]`@cEG]\C>RcPSE � _DRcPSEY@c�kP$TaG@B_D[Qmkb

?�@BADC>EGF��>J�KNM>F�VXF\F8O�M>_DEY[�P$[}O%aYM>F qtstu�v K
o�_SC>[�aGFkO�aY_SADF`aGM>F\E8b

?�@BADC>EGF
�}JL�y@cF\i�@c[�aY_IaYMQF qts"u�v K�m�M>_-it@c[>A3aYM>F1{yT
|QPS[QO�mYF � aGC>o � _DRcPSEY@c�\FkEym�@Ba�aG@B[QA�@c[Qm�@�O�FDbyKNM>F � _SR�P$EYT@c�\F\ENCQmYFkmtP�m�aYF �>� F8O�o�F\aGP$R6mYF � aYC>o�aY_�m�F � P$E;P-aGF"aGM>F
aniz_/oI_�O�F8m�@c[DaG_�ani�_/EGFk]`aGPS[>ASC>R�P$E�iNP�jSFkASC>@�O�F8m~VX_DE
EG@BADMDatMQPS[QO2P$[QO2RcF`V,a"MQPS[QO�]`@cEG]\C>RcPSE � _DRcPSEY@c�kP$aY@c_S[6b

�,¬��!¬ µ��Bº'¹@Î�¸�� ¯dº4²��¾¯[¼�¯2Î
â�×·Ó�Ð�Ñ5��Ô�ÙÚÙ7Û����$���>�DÔMÒ�êiÔ�ÙÚÙ!í�Ô�ÞzÔ6íaßYÔ�Ò�Û�ùzÓ�Ô�ÝÚ×�Ñ3Þ��sÛ�í~Ü�ÐzÔ6í�Ô�Ü-Ó�Ñ/í�Ý,+3Ô6Ó�ÝáÛ�×§Û���í�Ô�ÝÚ×·Ñ/è�Ñ3×kÓ�Ò~Ô6Ó�Ó�Ð�Ñ�ÖØ×@þ

Ò�Ô�ÙÚÔ ä%é�Ô�Ü-Ñ Ö+ù�Ò�Ñ/í�è6Ô6Ó�Û�í�æ�ü â�ÓaÝÚÒaÔ�.�í�Ñ$#kð�Ñ3×�Ü-æ��DÛ@ÞzðzÙÚÔ6Ó�Ñ3Þ�þ�ìYÛ�×ëÓ�Ý ×kð�Û�ð�Ò�(¤Ô3è�Ñ ó .N�Dþ�ì�( ôpí�Ô�ÞzÔ6í<Ô�×zÞ§ÝÚÒ
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Ô�Ùáß¨Ô3æ@ÒpêHÑ3Ô�Ò�ðzí�ÝÚ×�åªÝÚ×¾Ó�Ð�Ñ�+/Ñ3×zÝáÓ�Ð·ÞzÝÚí�Ñ3Ü-Ó�ÝáÛ�×[ü � é�ÝÚÜ-Ó�ð�í�ÑaÛ��YÓ�Ð�Ñ<í�Ô�ÞzÔ6ípÝÚÒ}Ò�ÐzÛ
ße× Ó�Û�å�Ñ/Ó�Ð�Ñ/íaßeÝáÓ�Ð Ô�ù�ÙáÛ@Ü�ú
ÞzÝÚÔ6å�í�Ô�ê Ý ×�.,Ýáå�ðzí�Ñ3Ò� ªÔ�×zÞl¡%üaÏ5Ð�Ñ~í�Ô�ÞzÔ6ípêàÑ3Ô�Ò�ð�í�Ñ3Ò+Ó�Ð�ÑHè�Ñ3ÙáÛ@Ü/ÝáÓ4æ Ò�édÑ3Ü-Ó�í�Ô�Û���Ó�ÐzÑ2�£Ô�ÙÚÙÚÝ ×�åÍÞ�í�Û�é�Ò/ü�.�í�Û�ê
Ó�Ð�Ñ3Ò�Ñ�ÞzÔ6Ó�ÔMÓ�ÐzÑàí�Ô�ÝÚ× í�Ô6Ó�ÑÍÔ�×zÞ Ó�Ð�ÑiÙÚÝ¢#kðzÝ Þ ß¨Ô6Ó�Ñ/í<Þ�Ñ3×zÒ�ÝáÓ4æ·Ü/Ô�× ùdÑàÝÚ× ��Ñ/í�í�Ñ3ÞmüÍç}ð�í�ÝÚ×zå Ó�Ð�Ñ�!�í�Ò�Ópæ�Ñ3Ô6í~Ó�Ð�Ñ
í�Ô�ÞzÔ6íHß¨Ô�ÒHÛ�édÑ/í�Ô6Ó�ÝÚ×zå¾Ó�Û¤Ô Ð�Ñ3ÝÚå�ÐëÓHÛ��2�$�¤£�£¤ê`ßeÝáÓ�ÐÃÔ í�Ô�×�å�Ñ í�Ñ3Ò�Û�ÙÚð�Ó�ÝáÛ�× Û����¤£�£¤ê üÃÏ5Ð�ÑªÞzÔ6Ó�Ô¤Ò�Û¥�£Ô6í
ðzÒ�Ñ3Þ¾ÝÚÒeÓ�Ð�Ñaí�Ô�ÝÚ×Mí�Ô6Ó�Ñ<Ô6Ó+Ó�Ð�ÑaÐ�Ñ3ÝÚå�ÐëÓ+Û��y�¤£�£ªê üeÏ5ÐzÝ ÒeÝÚ× ��Û�í�êàÔ6Ó�ÝÚÛ�×DÝÚÒ©ðzÒ�Ñ3Þ Ó�Û�Þ�Ñ/è�Ñ3ÙÚÛ�é¾Ô�×¾ÝÚ×zÞ�Ñ/édÑ3×zÞzÑ3×ëÓ
êHÑ/Ó�Ð�Û@ÞÃÓ�Û¥!�í�Ò�Ó�Ùáæ ÐzÔ
è�ÑMÔ�× Ô6í�Ü�ÐzÝÚè�Ñ Û��©í�Ô�Ý ×§Ñ/è�Ñ3×kÓ�ÒàÔ6ÓHÓ�Ð�Ñ ÖØ×zÒ�Ô�ÙÚÔ¾Ò�ÝáÓ�Ñ�õYÔ�×zÞ Ò�Ñ3Ü-Û�×zÞzÙÚæ¤Ó�Û¤Ô�Ò�Ò�Ñ3Ò�ÒàÓ�Ð�Ñ
#%ðzÔ�ÙÚÝáÓ4æMÛ��YêiÝÚÜ-í�Û
ß¨Ô3è�Ñií�Ô�ÞzÝáÛ�êHÑ/Ó�Ñ/ípÞ�Ô6Ó�Ô ðzÒ�Ñ3Þ��sÛ�íØé�í�Û�é�Ô6å�Ô6Ó�ÝáÛ�×¤ÞzÑ3ÙÚÔ3æ¾Ò�Ó�ðzÞzÝáÑ3Ò3ü � ézí�Ñ3ÙÚÝÚêàÝÚ×�Ô6í�æ ÝÚ×ëè�Ñ3Ò�Ó�Ý�þ
å�Ô6Ó�ÝáÛ�× Ü-Û�×zÜ-Ñ/í�×�ÝÚ×�åiÓ�ÐzÑ~ðzÒ�ÑaÛ��7í�Ô�ÝÚ×Mí�Ô�Þ�Ô6í+ÞzÔ6Ó�Ô0��Û�í+Ô�ðzÓ�Û�êàÔ6Ó�ÝÚÜ~Ñ3ÞzÝáÓ�ÝÚ×zåàÛ���êàÝÚÜ-í�Û
ß¨Ô3è�ÑHí�Ô�ÞzÝÚÛ�êHÑ/Ó�Ñ/í+Þ�Ô6Ó�Ô
ß¨Ô�Ò5í�Ñ3Ü-Ñ3×kÓ�Ùáæªézí�Ñ3Ò�Ñ3×kÓ�Ñ3Þ[ü7â�Ó5ß¨Ô�Ò)��Û�ðz×zÞªÓ�ÐzÔ6ÓeÓ�Ð�ÑpÑ3Ô6í�ÙÚÝÚÑ/íeðzÒ�Ñ3ÞªÓ�Ð�í�Ñ3Ò�Ð�Û�ÙÚÞªè6Ô�ÙÚð�ÑØÛ��t£@üB�Hêiê>ÙÚÝX#%ðzÝÚÞÍßYÔ6Ó�Ñ/í
Ü-Û�×kÓ�Ñ3×ëÓYÝÚÒ,í�Ñ3Ô�Ò�Û�×zÔ6ù$ÙáÑ¨ßeÐ�Ñ3×<Ó�í�æ@ÝÚ×�å}Ó�ÛpÑ3ÙÚÝ êàÝÚ×zÔ6Ó�Ñ�êàÝÚÜ-í�Û
ß¨Ô3è�Ñ5í�Ô�Þ�ÝáÛ�êHÑ/Ó�Ñ/í�ÞzÔ6Ó�Ô�Ô�Ü-#kðzÝÚí�Ñ3Þ<Þzð�í�ÝÚ×zå©í�Ô�Ý ×¦��§���ü

?�@BADC>EGF�¨>J1KNM>F��\F\[Q@UaGM0Rc_¤_S©¤@c[>A2ª�@c]\EY_�«"PS@B[�«"PSOQP$E
p ª�«"«ywtP$azaGM>F s [QmGP$R�P3mY@BaYFSb

PC

16 Bit
ADC

Frequency Deviation

Mixing Diode
Modulation Signal

Sawtooth
Generator

RS 232 Serial Interface

Digital Signal Processor

LNA

VCO

Clock

T

?�@cASC>EGFN¬>J�­zRc_�];©)O�@cPSASE;P$og_$V}aYM>Ftª�@�]`EG_
«yP$@c[I«"PDO>P$E
p ª�«"«yw"P-aNaYM>F s [}mYPSRcPIm�@BaYFDb

�,¬�®!¬ µ��§»�½¯�>º'¹@Îë¸�½ª¯�É1»e� ¯d¼�º�¸1Ë »�®�»zÎ
� Ò�Ñ3Ü-Û�×zÞaêàÝÚÜ-í�Û�ßYÔ
è�Ñ�í�Ô�ÞzÝáÛ�êHÑ/Ó�Ñ/í��sÛ�íFÛ�ù�Ò�Ñ/í�è6Ô6Ó�ÝáÛ�×zÒ1Û��%Ó�ÐzÑ�Ô6Ó�êHÛ�Ò�é�ÐzÑ/í�ÝÚÜ!Ñ3êàÝ Ò�Ò�ÝáÛ�×ØÔ6í�Û�ð�×zÞØÓ�Ð�Ñ
���+ö}ý3+

ß¨Ô6Ó�Ñ/í!è�Ô6édÛ�í�Ñ3êàÝÚÒ�Ò�ÝÚÛ�×�ÙÚÝÚ×zÑ�ÝÚÒFùdÑ3ÝÚ×�åeÞ�Ñ/è�Ñ3ÙÚÛ�é2Ñ3Þ�� 4���ü!Ï5Ð�ÑYêàÔ�ÝÚ×~Ô6ézé�ÙÚÝ Ü/Ô6Ó�ÝáÛ�×pßeÝ ÙÚÙ�ùdÑYÜ-Û�êàé�Ô6í�ÝÚÒ�Û�×~êHÑ3Ô�Ò�ðzí�Ñ-þ
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O�@c_So�F`aGF\E8b�µymY@c[>A�aniz_¥m�^¤[Q];M>EG_S[Q@B�kFkO¥¶}P$a2o�@cEYEG_SE;m
aYMQF·PS[�aYF\[Q[QPI|}F8P$o�mNit@BRcR |�F)m�Fk[Qm�@c[>AIaYMQF·mY©¤^�@c[�aGM>F
mGP$o�F1O�@BEGFk]`aY@c_S[6b

?�@cASC>EGF¦¸>J�KNM>F¦o�@c]\EY_-iNP�jSF � PSE�a�_SV3aGM>F¦[>Fki%E;P-T
O>@B_DoIF\aYFkEkb1KNM>FIM>_SEG[�PS[DaGF\[>[}PSmyPSEYF3FkZ�C>@ �>� FkO�it@BaYM
RcF\[}m�F8mtP$[QO�P$EGF�RB_¤_S©¤@c[>A�@B[�_ �>� _�m�@BaYF1O�@cEGFk]'aG@B_D[Qmkb
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¹ H`º�»¼RcASFkEYF8O ½�¾Ibc½�PS[QO�«1b�¿yPSPDm\½À¾�F\_�O�F\aY@�])�LF\EG^�TrÁÂ_S[>ASTr­NPDm�FkRB@c[>F�ÃÄ[DaGF\EYVXF\EG_So�F`aGEY^2P-a"aGM>F s [}mYPSRcP�Å � PS]`F s |Qm�FkEYj-P$TaY_DEY^�HkÆDÆS¬�ÇÀHkÆDÆ�´¤½ ÃÄ[ÂJIÈ�EY_�]`FkFkO�@c[>A�m·_$VtaYMQF�H8d-aYM u _SEG©�@c[>A�ª�FkF`aG@B[>A�_S[¦»¼CQEY_ � F8P$[��
Á�­�Ã·VX_DE3¾�F\_�O�F8m�^�P$[}O

v m�aYEG_So�F`aGEY^D½ÂM>FkRcO/P$a~¿yÉS[>F`VX_�mYmk½�Å¤F � aYFko~|�F\E�H�d8ÇÀHk�>½�HkÆSÆ¤´¤½6F8O�@BaYFkO0|¤^5­�b�«1bÂÈ�F`aYaYFkEGmYF\[6½�Å�aGP$aYFk[Qm)Ê1P$EYaYjDF\EG©À½
¿yÉS[>F`VX_�mYmk½>x"_DEYiNP�^S½ �>� bQ�DÆ�Ç>¨$�Q½}H8ÆSÆ�´

¹ d�º�»¼RcASFkEYF8O ½�¾I½�È�b TÄÅÀb�Ê·@BR�O>PSR�½LË}b�?�RB_�O�@c[6½¼­�b�¿
P$[QmGmY_S[6½LÁ¼b�È�F`aYaYF\E;mGm�_D[6½�Å b�«"P$ÌÀPSF\RcRB@W½LËQb�Ís b�«"C>|>@c_Dm�TrÁ Í_ � F\�S½�P$[}Ov b�K�F\[>A�m\½ v O�CQP$R}VXEGFkZ�C>F\[}]`^IVXF\F8O�mY^¤m�aYFkoÎVX_SE�aYM>F1d$Ï~oÎEGPDO�@B_~aYFkRBF8mY]\_ � F
P-azaYMQF s [QmGP$R�P~Å � PS]`F s |QmYF\EGj�P$aY_DEY^D½ÃÄ[6J v [�aYF\[Q[~Æ�´�½�È�EY_�]\F\FkO>@B[>A�m _$V�aGM>FNx"_SE;O�@�m�©·P$[�aGF\[>[QmY^¤o � _�m�@cC>oe@�¾�Ð_SaYFk|}_DEYA}½�d�´kÇ�dSÆNo�P-Ñ`½¤HkÆDÆ�´¤½ �>� b-dD´$Æ�Ç>d$¸�´�½
HkÆDÆ�´¤b

¹ �-º�¾�EGPDO�@c[QP$E;m�©¤^D½ÀÁ�b È�bB½Â¾Ib »¼RcASFkEYF8O ½ P$[QO�Ò3b {
C>FS½ q _Do~|>@c[>@c[>A2OQP-aGP�VXEG_SoÓP�ADEY_DC>[QO¤Tr|QPDm�F8O�EGPDO�@c_So�F`aGF\E
PS[QO�P
o�@c]\EY_STWE;P$@c[�EGPDO>P$EtVX_DEyF8mnaG@Bo�P-aG@B_D[�_$V¼P-aGo�_Dm � M>F\EG@�]1izP$aYFkE"j-P � _SC>E�P$[QO�]\RB_DCQO�Rc@cZ�C>@�O ½À¬-aYM�Å � F8]`@�P$Rc@cm�a�ª�FkF`aG@B[>A
_S[�ª�@�]`EG_-izP�jDFy«"PDO�@B_Do�F`aYEG^�PS[QO�«tF\o�_$aGF1m�Fk[Qm�@c[>A�_$V�aYMQF)»¼[¤j¤@BEG_S[>o�Fk[Da8½ÀHk¬�ÇÀHk¸3ª�P$E;];M5H8ÆSÆDÆ>½¤?�@cEGF\[>�kFS½>Ãra;P$Rc^

¹ �$º�Å�aY_¤Fki1½À­�bc½�PS[QO q b�«t@BF8];©À½�Ô
CQP$R�];MQPS[>[>F\R�izP$aYFkEyj-P � _SC>E
EGPDO�@c_So�F`aGF\EyO�FkjSFkRB_ � o�F\[�ak½�ÃÄ[6JtÈ¼EG_�]`F\F8O�@c[>ADmt_SVLaYM>F
Hk�$aYM u _SEG©¤@B[>A2ª�F\F\aY@c[>A�_D[�»¼CQEY_ � F8P$[��
Á�­zÃNVX_SE1¾�F\_�O�FkmY^�P$[QO v m�aYEG_So�F`aGEY^D½}M>FkRcO5P-a��y@cFk];M�aGPD];M6½�?QF\|>EGCQPSEY^
H8d�Ç�Hk�Q½>HkÆDÆSÆQ½SFkO>@UaGFkO�|¤^ u b¤Å�];MQRnÐC�aGF\EzP$[QO�¿~b�¿
PSmYFS½¤­�CQ[QO�FkmGP$o~a¼VGÐC>ENÊ1P$EYaY_DASE;P � M>@cFNC>[QO�¾�Fk_�O6ÐPSmY@BFD½ u F`aYaY�\FkRBRW½
�>� b}dS¬>H`Ç�d$¬S�Q½�HkÆDÆSÆ
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